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MASS SYNTHESIS EQUIPMENT OF CARBON NANOTUBES USING 
PYROLYSIS 

Publication number; KR20020025101 (A) 
Publication date: 2002-04-03 



Classification; 

- international: C01B31/02; C01B31rOO; (1PC1-7): C01B31/02 

- European: 

Application number: KR20020001 392 200201 10 
Priority number(s): KR20020001 392 200201 1 0 

Abstract of KR 20020025101 (A) 

PURPOSE: A mass synthesis equipment of carbon nanotubes using pyrolysis is provided to 
continuously produce carbon nanotubes by supplying liquid or gas phase hydrocarbon, and a 
vaporized liquid or solid phase transition metal precursor to a high temperature vertical furnace, and 
synthesize high purity multilayered or single layered nanotubes by supplying a liquid or gas phase 
sulfur precursor. CONSTITUTION: The mass synthesis equipment of carbon nanotubes using 
pyrolysis comprises a reaction tube(110), heating units(120 f 121), a liquid and gas hydrocarbon 
supplying unjt(130), a sulfur precursor and catalytic metal precursor supply unit(140) 7 a nanotube 
collection unit(l50} and an injection port which can be cooled(160), wherein the reaction tube{110) is 
vertically installed, the injection port(160) is formed at the upper part of the reaction tube(110}, a buffer 
gas is supplied between the injection port(160) and the reaction tube(110) so as to prevents 
counterflow to the upper side of a decomposed material in the gas state, and the injection port(160) is 
connected to the hydrocarbon supplying unit(130) and the suJfur and catalytic precursor supply unit 
(140), wherein the liquid phase hydrocarbon is selected from xylene, benzene and cyclohexanone, 
hydrofuran, the gas phase hydrocarbon is selected from acetylene, ethylene, propylene, methane, 
ethane, propane, butane and LPG, the sulfur precursor is selected from hydro sulfide gas and liquid 
phase thiophene, and a precursor comprising a catalytic metal is selected from ferrocene, 
cobaltocene, nickelocene, iron pentacarbonyl and iron, nicker, cobalt-phthalocyanin. 
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4=r»m lH^I 4=4JnmO|ji So|7^ 4=4lnm i_Hx| 4=^ipS- t^S-I HlS^o! H.CH, &S( single wall) , d-S(multi wall) SE 
fe cfrBi-(rope) SEHSI chSJfi- ?ss| o|£H£h M-in#Mte «e||o| GBF E*| Sfe Bh£*|S| £ 

HlDN, 5|3<H| ccj-ah CH|LH^| ^(energy gap)0| BB^U 5 9J*|-?^ ?3E# 7hx|n gJoH sUfl- 

yw. utfufe o^sj-^o^. ^jish^^^oj ioouns£), aw*! ehs-yoi ^jo-men <a£££.7i- ^ 
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0| U|OH fcfe 7[X\£[. 0\2.[ a-0| &± U±c#Mfe #7|& M-^tf 4= a»0i, D|A| °J 7HA|=«oj ^n^AH C|- 

SS0| <H|#E|fe AH^g 7fe^ xHSS zra-tfjl flck 0|&m LfkfMS *nm, S7| aW*| §T 

*|(tH|M go-l, 2*f ?jS t|X| SEfe 4^H ^EHAjEi (super capacitor)) °| ^fi\ S^l c|^SBl|0| (Fie 
Id Emission Display), S^7| SEb 7|-A AH (sensor) 5<H| xi&$\-3LX[ffr£: A|£ 5Efe Sn^r fiBI"5| 0|^oHx| 
Jl SJCK ^^Cli, 0|BJ» Er± L^#MS| 7|#0| 4!g§r£|7| flSHA-fc Jl££S| &±L|k#Mf PUf^S. 

cHot tm. t^AB, &ii4t#Ms sr^shfe aioixis oies^ ^s^r <a sj sh*r 7i# gam, #eh^oh m 

n 7|tf S«i a So| ?joLh, o|MS 42L| cHSfos ttfto-H-Hxl ?JcK zielJi 7|^°| ^gsHSe ?S 

0|g§hOi E*t54£] Ui#M°| ^lM-0| OHE^SCr. 0|tJ SO| E^LritWMSl *H&*rfc- ££jO|C|-. 



& Sr§0| 0|«Xr sfe 7|^*4 UfAfe, Jlgo) ^5|S<H| QtjAh £fe 7|^o[ ErSr^Sf §7|t r tr <a|# ffife ol#S| 3 
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53Sr<H, ihtH^S ^SHA|?=) 7|# •fej- EH Oil AH L^#MS fr^a^ L^#M7f 7^ *S Si g^Ofl ojgn 

XfgfiS O^^og. 0\m, 47HE|fe gj-aoia. 0|» ^|SH <a\# SEfe 7|&S| e-Sr^ik* £!o|g^ EffSllSr MM 2g 
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o^o| q^ #m d[7| ^|SH, buffer 7h^» 4?J^£h MO\sL g5*HScK ^SlU, ^UJ^fe &Sh4^ 5S9*I( 1 

30), » §^ mm &=?M 5S&*l(140)fir -yaEloH SJch. 



e tfgtHI Ahg£|fe q^ljoj ErSr^^Sb ArO|£i!(xylene), benzene) , A r O|g^*i!<M-(cyclohexane) , tFO| = ^# 
&( hydrof uran) gO|cH, 7|^S| El-Sr^r^^b OhAH|lJEfl( acetylene) , Ofla0!(etylene) , £.S.S!S!( propylene), tHIEr 
(methane), oil eh (ethane), = &&( propane) ¥Er(buthane) SJ LPG &0| ?io[H, # S^SjSfc g'sf hydro 
gen sulfide) 7^Sh a|4fS| xl^H(thiophene) go| ^aH i#thb S^^l^b JH|Sd( ferrocene) , 

3.atM-£d(cobaltocene), Ma^-iiJ(nickel!ocene) , o(-o|«2j E!Ef? r -^M l sl(iron pentacarbonyl) , SI =a-B r A|oj-W(iro 
n, nickel, cobat- phytallocian) go) ?JC|-. 



& SS| Er^Uri=WM tr^^xfe EHh^Si ^OH^^SI ?j^q9J ^a^r tT^€! LFicWMSl oj^^joj >, 7HE se& 
7 r feShO^ L |-^#MS| OHf^£r0fl SJ»S)0|Cr. 
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